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Optimization of the Method for Determining Polycyclic Aromatic
Hydrocarbons in Soils using QUEChERS Sample Preparation
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The method for determining polycyclic aromatic hydrocarbons (PAHS) in soils using QUEChERS sample
preparation and high-performance liquid chromatography (HPLC) has been optimized and
improved. Chromatographic separation conditions for 16 PAHs were refined using a 3.5 um LC
Column PAH (250 x 4.6 mm). Detection parameters for both fluorescence (HPLC-FLD) and diode-
array detectors (HPLC-DAD) were optimized to minimize analysis time and cost while ensuring
reliable quantification of naphthalene, acenaphthylene, acenaphthene, fluorene, phenanthrene,
anthracene, fluoranthene, pyrene, benz(a)anthracene, chrysene, benz(b)fluoranthene, benz(k)
fluoranthene, benz(a)pyrene, dibenz(a,h)anthracene, benzo(g,h,i)perylene, and indeno(1,2,3-cd)pyrene.
Method performance was evaluated in terms of selectivity, linearity, limits of detection (LOD) and quantification
(LOQ), and precision. Extraction efficiencies (R, %) were determined for several representative soil types
commonly found in Ukraine. Average recoveries for individual PAHs were high, ranging from 65.90% to
109.05%. To further improve measurement accuracy, chromatogram interpretation, and peak deconvolution,
particularly for highly contaminated samples, the Python package hplc-py was employed. lts open-source
graphical interface allows the integration of additional functions, facilitating the development of user-friendly
tools for chromatogram processing and ongoing method refinement.
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OnmumizoeaHo ma 800CKOHaNIeHO MEemMOOUKY BU3HAYeHHS MOSIUUKITIYHUX apoMamuyHUX 8yerie8o0Hi8
(MAB) y rpyHmax i3 eukopucmaHHsam rnpobornideomosku QUEChERS ma eucokoeghekmugHoi
piduHHoi xpomamoepacpii (HPLC). YmouHeHO ymosu xpomamoepaghiyHo20 po30ineHHs 16 [NAB Ha
komoHui LC PAH 3,5 um (250 x 4,6 mm). [1idibpaHo napamempu OemeKkmyeaHHs1 3 8UKOPUCMAaHHSIM
gnyopecueHmHozo  (HPLC-FLD) ma  dioOHo-mampuy4Hoeo (HPLC-DAD) demekmopie  0ns
CKOpPOYEHHSI 4Yacy ma eapmocmi aHasidy npu 306epexeHHi MmOo4YHOCMI KiflbKICHO20 8U3HaYeHHs
HapmarneHy, aueHacmurneHy, aueHagpmeHy, QryopeHy, eHaHmpeHy, aHmpaueHy, ¢nyo-
paHmeHy, nipeHy, 6eH3(a)aHmpaueHy, xpuseHy, beH3(b)gpnyopaHmeHy, 6eH3(k)gbriyopaHmeny,
beH3(a)nipeHy, OubeHs(a,h)aHmpaueHy, beH30(g,h,i)nepuneHy ma iHOeHo(1,2,3-cd)nipeHy.
lMpudamHicmb MemoOUKU OUIHEHO 3a KpUMEPISMU CernekmueHoOCmi, miHIGHOCMI, MeX 6USIBNEeHHSI
(LOD), mex kinbkicHo2o0 eusHadeHHsi (LOQ) ma npeuyusitiHocmi. CmyneHi eunydeHHs (R, %) ons
Pi3HUX munig rpyHmig, nowupeHux 6 YKpaiHi, 6ynu eucokumu U cmaHosunu 65,90—109,05%.
Ans nidsuwieHHs moYyHocmi 8uMiprogaHb, iHMeprpemayii xpoMamoepam ma OeKOHBOMMOUii Mikie 'y
Haubinbw 3abpyOHeHUX 3paskax 3acmocosaHo rakem hplc-py Ona Python. BiGkpumul epagidHuli
iHmepgbelic nakema Oae 3Moey iHmeapysamu Ho8i QOyHKUii ma po3pobrnsmu 3py4Hi iHcmpymeHmu Onsi
rnodasnbuwoi 06pobKu xpomamoespam.
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nporpamysaHHsa Python — hplc-py.
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OnTvmizoBaHa  MeToaMka  Oae  MOXMMBICTb  MPUKNAAi 3paskiB pIi3HWX TuNiB rpyHTY. Pesynsratu
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